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PREFACE 


This  Corps  of  Engineers  report  describes  one  of  three  independent  but 
complementary  studies  of  future  freight  traffic  on  the  Ohio  River  basin 
navigation  system.  Each  of  the  studies  considers  existing  waterborne  commerce 
and  develops  a  consistent  set  of  projections  of  future  traffic  demands  for  all 
of  the  navigable  waterways  of  the  basin.  Each  report  contains  information  on 
past  and  present  waterborne  commerce  in  the  basin  with  projections  by 
commodity  group  and  origin-destination  areas  from  1976  to  either  1990  or  2040. 

The  three  projections,  in  conjunction  with  other  analytical  tools  and  waterway 
system  information,  will  be  used  to  evaluate  specific  waterway  improvements 
required  to  meet  short  and  long-term  navigation  needs.  The  output  from  these 
studies  will  serve  as  input  to  Corps  inland  navigation  simulation  models  to 
help  analyze  the  performance  and  requirements  for  improvements  of  the  Ohio 
River  basin  navigation  system.  These  data  will  be  used  in  current  studies 
relating  to  improvements  of  Gallipolis  Locks,  the  Monongahela  River,  the  Upper 
Ohio  River,  the  Kanawha  River,  the  Lower  Ohio  River,  and  the  Tennessee  River, 
as  well  as  for  other  improvements. 

The  reports  on  the  three  studies  are  referred  to  as  the  "CONSAD,"  the 
"BATTELLE,"  and  the  "NATHAN"  reports.  The  latter  and  final  report  was 
completed  in  November  1980.  It  was  prepared  for  the  Corps  of  Engineers  by 
Robert  R.  Nathan  Associates,  Inc.,  Consulting  Economists,  Washington  D.C. 

This  study  encompasses  the  period  1976-2040,  and  is  by  far  the  most  detailed 
of  the  three. 

The  "CONSAD"  report,  completed  in  January  1979,  was  prepared  for  the  Corps  by 
the  CONSAD  Research  Corporation  of  Pittsburgh,  Pennsylvania.  The  study  and 
the  1976-1990  projected  traffic  demands  discussed  in  that  report  were 
developed  by  correlating  the  historic  waterborne  commodity  flows  on  the  Ohio 
River  navigation  system,  with  various  indicators  of  regional  and  national 
demands  for  the  commodities.  The  demand  variables  which  appeared  to  best 
describe  the  historic  traffic  pattern  for  each  of  the  commodity  groups  was 
selected  for  projection  purposes.  The  projected  values  for  the  demand 
variables  are  based  upon  the  1972  OBERS  Series  E  Projections  of  National  and 
Regional  Economic  Activity.  The  OBERS  projections  serve  as  national  standards 
and  were  developed  by  the  Bureau  of  Economic  Analysis  of  the  U.S.  Department 
of  Commerce,  in  conjunction  with  the  Economic  Research  Service  of  the 
Department  of  Agriculture. 

The  "BATTELLE"  report  was  completed  in  June  1979,  and  was  prepared  for  the 
Corps  by  the  Battelle  Columbus  Laboratories,  Columbus,  Ohio.  The  study  and 
the  1976-1990  traffic  projections  discussed  in  that  report  were  developed  by 
surveying  all  waterway  users  in  the  Ohio  River  Basin  through  a  combined  mail 
survey  and  personal  interview  approach.  The  purpose  of  the  survey  was  to 
obtain  an  estimate  from  each  individual  shipper  of  his  future  commodity 


movements,  by  specific  origins  and  destinations,  as  well  as  other  associated 
traffic  information.  All  identifiable  waterway  users  were  contacted  and 
requested  to  provide  the  survey  information.  In  addition,  personal  interviews 
were  held  with  the  major  shippers.  The  responses  were  then  aggregated  to 
yield  projected  traffic  demands  for  the  Ohio  River  navigation  system. 

The  "NATHAN"  report  presents  the  findings  of  a  commodity  resource  inventory,  a 
modal  split  analysis  and  a  market  demand  analysis.  The  work  included 
investigation  and  analyses  of  the  production,  transportation,  and  demand 
characteristics  of  each  of  the  major  commodities  transported  on  the  Ohio  River 
and  its  tributaries.  For  each  of  15  commodity  groups,  the  demand  for  waterway 
transportation  into,  out  of,  and  within  the  Ohio  River  basin  was  projected 
through  the  year  2040.  A  detailed  study  analysis  and  discussion  for  each 
commodity  group  is  presented  in  15  individually  bound  reports,  supplemented  by 
a  methodology  report.  A  Study  Summary  and  an  Executive  Summary  present 
appropriately  abbreviated  discussion  and  findings  resulting  from  these 
analyses.  The  Study  Summary  aggregates  the  commodity  group  totals  for  each  of 
the  several  projection  periods  and  lists  the  total  waterborne  commerce  for 
each  of  the  72  operational  locks  and  dams  in  the  Ohio  River  Basin. 

The  "NATHAN"  report,  "Projections  of  Demand  for  Waterborne  Transportation, 


Ohio  River  Basin,  1980,  1990,  2000,  2020, 
volumes: 

2040"  consists  of 

the  following 

Subject  Title 

Number  of 

Pages 

Volume  Number 

Study  Summary 

220 

1 

Methodology 

118 

2 

Group  I:  Coal  and  Coke 

134 

3 

Group  II:  Petroleum  Fuels 

66 

4 

Group  III:  Crude  Petroleum 

42 

5 

Group  IV:  Aggregates 

64 

6 

Group  V:  Grains 

131 

7 

Group  VI:  Chemicals  and  Chemical 
Fertilizers 

90 

8 

Group  VII:  Ores  and  Minerals 

61 

9 

Group  VIII:  Iron  Ore,  Steel  and  Iron 

104 

10 

Group  IX:  Feed  and  Food  Products,  Nec. 

44 

11 

Group  X:  Wood  and  Paper  Products 

61 

12 

Group  XI:  Petroleum  Products,  Nec. 

Group  XII:  Rubber,  Plastic,  Nonmetallic 

38 

13 

Mineral  Products,  Nec. 

Group  XIII:  Nonferrous  Metals  and  Alloys, 

41 

14 

Nec. 

57 

15 

Group  XIV:  Manufactured  Products  Nec. 

35 

16 

Group  XV:  Others,  Nec. 

48 

17 

Additionally,  an  Executive  Summary  is  available  as  a  separate  document. 
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EXECUTIVE  SUMMARY 

This  is  a  summary  of  the  findings  of  the  Commodity  Resource 
nventory,  Modal  Split  Analysis  and  Market  Demand  Analysis  of  the 
io  River  Basin  (ORB)  undertaken  by  Robert  R.  Nathan  Associates, 
nc  (RRNA)  for  the  U.S.  Army  Corps  of  Engineers,  Huntington 
istrict.  The  Corps  of  Engineers  is  responsible  for  constructing 
an  maintaining  the  locks,  dams,  and  channels  that  make  the  Ohio 
River  System  (ORS)  navigable. 

The  Ohio  River  Basin  (ORB)  covers  an  area  of  204,000  square 
mi  es  in  14  states.  It  includes  such  economically  diverse  areas  as 
e  toal  fields  of  Appalachia,  the  industrialized  centers  of  Pitts- 

urgh  and  Cincinnati,  and  the  rich  farmlands  of  Illinois  and 
Indiana . 

Access  to  water  transportation  has  contributed  significantly 
to  the  economic  development  of  the  region.  The  2,600-mile  Ohio 
iver  ystem  (ORS)  moves  now  more  than  200  million  tons  of  traffic 
rnto,  from,  and  within  the  region  annually. 

A-  Objective  and  Scope  of  the  Study 

The  objective  of  this  study  was  to  project  the  demand  for 
waterway  commodity  transportation  on  the  ORS  by  origin  and  desti¬ 
nation  port  equivalents  (PEs)  through  the  year  2040.  This  objec¬ 
tive  was  reached  through  investigation  and  analysis  of  the  pro- 
uction,  transportation,  and  demand  characteristics  of  each  of  the 

C0mn0dity  groups  transported  in  the  ORS.  Figure  1  depicts 
the  Ohio  River  and  its  navigable  tributaries. 

The  projections  of  demand  for  waterway  transportation  will  be 
use  y  the  Corps  of  Engineers  as  an  input  to  the  water  resource 
evelopment  activities  for  which  the  Corps  has  responsibility. 
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Fifteen  commodity  groups  were  the  targets  of  the  analysis: 


Group 

Commodity/Product 

I 

Coal  and  coke 

II 

Petroleum  fuels 

III 

Crude  petroleum 

IV 

Aggregates 

V 

Grains 

VI 

Chemicals  and  chemical  fertilizer: 

VII 

Ores  and  minerals 

VIII 

Iron  ore,  steel,  and  iron 

IX 

Food  and  feed  products, 
not  elsewhere  classified  (nec.) 

X 

Wood  and  paper  products 

XI 

Petroleum  products,  nec. 

XII 

Rubber,  plastic,  and  nonmetallic 
mineral  products,  nec. 

XIII 

Nonferrous  metals  and  alloys,  nec 

XIV 

Manufactured  products,  nec. 

XV 

Others,  nec. 

For  each  of  these  groups,  historical  and  projected  production 
and  consumption  levels  were  determined  by  origin  and  destination 
points.  The  analysis  focused  on  Bureau  of  Economic  Analysis  Areas 
(BEAs),  a  geographic  classification  of  the  Department  of  Commerce 
that  subdivides  the  country  into  173  study  areas. 


B.  Overview  of  ORS  Waterborne  Traffic 

Waterborne  traffic  in  the  ORS  totaled  67  million  tons  in 
1950.  Ten  years  later,  in  1960,  commerce  in  the  ORS  had  reached 
105  million  tons,  an  average  annual  increase  of  4.6  percent.  By 
1969,  waterborne  traffic  in  the  ORS  equaled  161  million  tons. 
During  the  years  1969-75,  total  ORS  traffic  was  in  a  range  of  1 
to  175  million  tons. 


In  1976,  waterway  traffic  in  the  ORS  exceeded  200  million 
tons,  an  increase  of  30  million  tons  over  the  preceding  year.  The 
substantial  increase  between  1975  and  1976  was  the  result  of  a  17 

1.  U.S.  Army  Corps  of  Engineers,  Annual  Report  of  the  Chief  of 
Engineers ,  1951  ed.  (Washington,  D.C.:  GP0,  1952) ,  Vol.  II. 

2.  U.S.  Army  Corps  of  Engineers,  Waterborne  Commerce  o£  the 
United  States ,  1960  ed.  (n.p.  :  COE,  n.d. ) ,  Vol .  II. 
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million  ton  increase  in  coal  movements  and  a  7  million  ton  increase 
in  aggregates  traffic  (which  restored  aggregates  movements  to 
earlier  levels).  Coal  and  coke  have  been,  and  will  continue  to  be, 
the  major  commodities  (in  terms  of  tonnage)  moving  by  water  in  the 
ORS.  Between  1969  and  1976,  55  percent  of  ORS  traffic  was  coal  and 
coke. 


Most  waterborne  traffic  in  the  ORS  is  local  (i.e.,  from  one  PE 
to  another  PE  in  the  ORS).  During  the  period  1969-76,  however, 
outbound  waterway  shipments  from  the  ORS  increased  at  an  average 
annual  rate  of  7.1  percent,  from  16.6  million  tons  to  26.9  million 
tons.  Most  of  this  increase  resulted  from  increases  in  the  out¬ 
bound  shipments  of  coal,  coke,  and  grains. 

Inbound  shipments  to  the  ORS  increased  at  an  average  annual 
rate  of  5.2  percent  during  the  period  1969-76,  from  20.7  million 
tons  to  29.4  million  tons.  Major  increases  were  reported  for  coal 
and  coke,  petroleum  fuels,  and  chemicals  and  chemical  fertilizers. 

C .  Study  Approach  and  Methods 

The  commodity  demand  study  of  the  Ohio  River  System  consisted 
of  two  major  tasks:  first,  the  identification  and  analysis  of 
historical  commodity  flows;  and  second,  projections  of  future 
commodity  flows.  Included  in  these  tasks  were  the  assessments  of 
historical  and  future  market  demands  and  resource  inventories  for 
each  of  the  15  commodity  groups.  Analysis  of  historical  modal 
splits  and  transportation  trends  was  a  major  component  in  the 
projection  of  future  transportation  patterns. 

The  initial  step  was  the  identification  of  those  areas  within 
the  Ohio  River  Basin  designated  as  Primary  Study  Areas  (PSAs)  that 
have  been  ultimate  origins  or  destinations  of  waterborne  movements. 
These  PSAs  are  aggregations  of  counties,  either  BEAs  or  BEA  seg¬ 
ments.  PSAs  were  identified  and  confirmed  through  field  interviews 
and  an  extensive  telephone  survey  of  shippers  and  receivers. 

To  determine  historical  production  and  consumption  by  PSA, 
estimates  of  county-level  production  and  consumption  were  obtained 
either  from  published  sources  or  were  estimated.  In  many  cases, 
county  estimates  were  made  by  disaggregating  existing  national, 
regional,  or  state  production/  consumption  estimates  on  the  basis 
of  such  distribution  factors  as  county  employment,  earnings,  popu¬ 
lation,  or  production  capacity.  Many  industry  associations  and 
individual  commodity  producers  were  contacted  to  verify  these 
estimates . 


Historical  commodity  movements  were  estimated  on  the  basis  of 
waterborne  and  rail  shipment  data  provided  by  the  Corps  of  Engi¬ 
neers.  Truck  shipments  were  derived  from  commodity  production  and 
consumption  estimates  and  the  waterborne  and  rail  shipment  statis¬ 
tics. 


These  estimates  were  analyzed  to  determine  what  factors  affect 
modal  choice,  and  to  identify  past  trends  and  probable  changes  in 
trends  relevant  to  these  choices.  Explicit  consideration  was  given 
to  the  opinions  and  expert  judgments  of  government  agency  staff 
members,  shippers  and  receivers,  and  professional  researchers 
associated  with  education  and  research  institutions  in  the  ORB. 
During  the  course  of  this  investigation,  over  200  field  interviews 
and  approximately  400  telephone  interviews  were  conducted. 

Future  production  and  consumption  of  commodity  groups  by  PSA 
were  projected  for  the  years  1980,  1990,  2000,  2020,  and  2040. 
These  projections  are  presented  in  Table  1  and  usually  were  based 
on  existing  national  and  regional  projections  developed  by  Federal 
agencies.  They  were  disaggregated  to  PSA  levels  and  adjusted  on 
the  basis  of  field  research.  A  major  aim  of  the  projection  method¬ 
ology  was  to  develop  a  consistent  set  of  projections  for  each 
commodity  group.  Thus,  the  U.S.  Department  of  Energy  was  the 
source  for  all  energy-related  commodities;  the  Bureau  of  Mines 
was  the  source  of  non-energy,  nonferrous  mineral  and  ore  projec¬ 
tions;  the  U.S.  Department  of  Agriculture  was  the  source  of  grains 
projections,  and  some  chemical  fertilizer  and  food  and  feed  pro¬ 
duction  projections.  Projections  of  economic  activity  by  industry 
from  the  Bureau  of  Economic  Analysis  for  OBERS  Pro.iections  were 
used  for  the  remaining  commodities. 

Projections  of  commodity  shipments,  receipts,  and  modal  splits 
were  based  on  projections  of  production  and  consumption,  by  PSA,  on 
1976  traffic  patterns  and  on  past  trends.  Adjustments  were  made  to 
reflect  the  judgments  of  industry  experts  and  the  stated  intentions 
ot  individual  firms.  The  1976  waterborne  traffic  movements  were 
verified  through  an  extensive  survey  performed  for  the  Corps  of 
Engineers.  Waterborne  commerce  data  for  earlier  years  were  less 
reliable,  thereby  requiring  relatively  heavy  reliance  on  interviews 
with  industrial  shippers  and  receivers  to  identify  past  shifts  in 
t  rends . 


D.  Study  Findings 


Through  the  year  2000,  total  ORS  waterborne  commerce  is  ex¬ 
pected  to  have  an  average  annual  increase  of  2.2  percent  (Table  2). 


Table  1.  Ohio  River  Basin:  Production,  Consumption  and  Net  Shipments  by  Commodity  Group 
Estimated  1976  and  Projected  1980-2040,  Selected  Years 
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:ion  and  consumption  estimates  are  for  areas  in  the  ORB  defined  as  origins  and  destinations  of  waterborne 
definition  of  areas  varies  by  group. 


Tabic  1.  (Continued) 
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Table  2.  Onio  River  System:  Total  Waterborne  Commerce  by  Commodity  Group 
Estimated  1976  and  Projected  1980-2040,  Selected  Years 
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This  rate  of  increase  will  decline  during  the  period  2000-2040  when 
an  average  annual  increase  of  only  0.7  percent  is  expected. 

Traffic  in  ores  and  minerals  is  projected  to  have  the  highest 
rate  of  future  change,  closely  followed  by  nonferrous  metals  and 
alloys  and  manufactured  products. 

While  waterborne  movements  of  most  commodity  groups  are 
projected  to  increase  during  the  study  period,  movements  of  petro¬ 
leum-related  groups  are  projected  to  decline,  as  are  the  production 
and  consumption  of  these  groups. 

Total  inbound  waterborne  shipments  in  the  ORS  are  projected  to 
increase  at  an  average  annual  rate  of  3.1  percent  through  the  year 
2000,  and  at  an  average  annual  rate  of  1.8  percent  between  2000  and 
2040  (Table  3).  A  significant  portion  of  this  increase  will  result 
from  increases  in  inbound  shipments  of  coal  (although  most  coal 
shipments  will  continue  to  be  local). 

Total  outbound  waterborne  shipments  on  the  ORS  are  projected 
to  increase  at  an  average  annual  rate  of  2.3  percent  between  1976 
and  2000,  and  then  to  remain  at  a  fairly  stable  level.  The  levels 
of  outbound  shipments  between  2000  and  2040  in  three  groups  (coal 
and  coke,  petroleum  fuels,  and  other  petroleum  products)  are  ex¬ 
pected  to  decrease,  but  most  of  these  decreases  will  be  offset  by 
increases  in  other  groups. 

Local  waterborne  shipments  within  the  ORS  are  expected  to 
increase  from  144.5  million  tons  in  1976  to  271.1  million  tons  in 
2040.  Most  of  this  increase  will  be  in  local  coal  traffic,  which 
is  projected  to  increase  by  92  million  tons  during  the  period. 

E .  Commodity  Projections 

Coal  and  Coke.  Consumption  of  coal  during  the  next  60  years 
is  forecast  to  grow  at  a  much  slower  rate  than  in  the  past,  reach¬ 
ing  a  level  of  606.6  million  tons  annually  in  2040.  The  growth  in 
consumption  will  occur  as  a  result  of  increased  consumption  of  coal 
by  electric  utilities.  Metallurgical  coal  consumption  is  expected 
to  decline  through  the  next  20  years  and  to  increase  after  the  year 
2000. 

Production  of  coal  is  projected  to  increase  at  an  average  rate 
of  l  5  percent  annually  between  1976  and  2040.  This  accelerated 
production  rate  is  a  response  to  the  increased  demand  for  coal. 


J 
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The  percentage  distribution  of  shipments  by  mode  is  not  ex¬ 
pected  to  shift  markedly  in  the  future:  rail  is  expected  to  remain 
the  dominant  mode  for  shipping  coal  and  coke;  water  is  expected  to 
be  the  second  most  important  mode.  Between  1976  and  2000,  waterway 
flows  are  projected  to  increase  at  an  average  annual  rate  of  3.3 
percent.  The  growth  rate  of  waterway  coal  shipments  is  expected  to 
decrease  slightly  in  the  following  decades  as  alternative  sources 
of  energy  are  developed,  and  as  pipeline  transmission  of  liquefied 
or  gasified  coal  replaces  some  waterway  transport. 

During  the  projection  period,  inbound  shipments  of  coal  are 
expected  to  increase  rapidly  as  western  coal  begins  to  move  into 
the  area.  However,  most  of  this  increase  probably  will  not  begin 
until  the  mid-1980s.  Outbound  waterborne  movements  of  coal  are 
expected  to  fluctuate  while  local  movements  are  projected  to  in¬ 
crease  slightly. 

Petroleum  Fuels.  Future  demand  for  petroleum  fuels  will  be 
affected  by  supplies  of  crude  oil  and  by  energy  conservation 
measures.  The  consumption  of  petroleum  is  projected  to  follow  past 
trends  and  increase  rapidly  until  1990  and  then  decline  in  absolute 
amounts.  Production  was  projected  to  grow  at  a  rate  of  3.17  per¬ 
cent  per  year  from  1976  to  1980  and  to  decline  thereafter  at  ac¬ 
celerating  rates  as  a  result  of  limited  domestic  crude  oil  produc¬ 
tion  and  higher  import  prices. 

Gross  waterborne  shipments  of  petroleum  are  projected  to 
increase  from  20.9  million  tons  in  1976  to  28.3  million  tons  in 
2000  and  then  to  decline  to  15.8  million  tons  by  2040.  Most  of 
this  decline  is  expected  to  occur  as  a  result  of  a  drop  in  local 
shipments . 

Crude  Petroleum.  Gross  waterborne  shipments  of  crude  petro¬ 
leum  in  the  0RS  declined  from  nearly  8  million  tons  in  1971  to  only 
0.7  million  tons  in  1976.  The  decline  was  partly  due  to  lower 
crude  oil  production  but  primarily  because  of  the  development  of  an 
extensive  pipeline  system  for  local  deliveries;  pipelines  have 
virtually  replaced  barge  transport  of  crude  oil  for  local  shipments 
within  the  region. 

All  waterborne  shipments  of  crude  petroleum  in  the  0RS  are 
expected  to  be  inbound.  These  shipments  are  projected  to  steadily 
decrease  after  1980. 

Aggregates ,  Because  of  the  accessibility  of  production  and 
consumption  centers  to  water  transportation,  a  much  greater  share 


of  aggregates  shipments  is  waterborne  in  the  ORB  than  in  the  Nation 
as  a  whole.  In  1976,  more  than  16  percent  of  the  area's  output  was 
shipped  by  water,  compared  to  6.5  percent  nationally.  A  large  part 
of  aggregates  production  in  the  area  is  produced  by  dredging,  and 
this  material  invariably  moves  by  barge. 

Gross  waterborne  shipments  of  aggregates  are  projected  to  rise 
from  25  million  tons  in  1976  to  31  million  tons  in  2000  and  to  40 
million  tons  in  2040.  Local  movements  will  continue  to  account  for 
the  bulk  of  waterborne  shipments. 

Grains .  Although  grains  represented  only  3  percent  of  total 
waterborne  commerce  in  the  0RS  in  1976,  they  are  one  of  the  fastest 
growing  waterborne  commodity  movements,  flowing  to  and/or  from 
almost  every  major  PE  in  the  inland  waterway  system.  Grains  also 
provide  one  of  the  higher-value  and  longer-haul  movements  in  the 
ORS . 

Between  1976  and  1980,  waterway  flows  were  projected  to  de¬ 
crease,  dropping  from  a  1976  level  of  5.6  million  tons  to  4.2 
million  tons.  This  decline  in  production  is  a  function  of  expected 
decreases  in  corn  acreage,  which  yields  almost  three  times  as  much 
grain  per  harvested  acre  as  soybeans  and  wheat.  To  some  extent, 
increases  in  soybean  production  offset  the  decline  in  corn.  After 
1980,  waterway  movements  are  expected  to  increase  steadily  to  6.0 
million  tons  by  2000  and  to  8.6  million  tons  by  2040.  The  majority 
of  these  shipments  will  be  outbound. 

Chemicals .  Consumption  of  chemicals  is  projected  to  increase 
3.2  percent  annually  through  the  year  2000  and  at  2.1  percent  from 
2000  to  2040.  Most  of  this  increase  will  be  in  industrial  chemical 
use.  Agricultural  chemical  use  will  increase  relatively  little, 
primarily  because  of  an  expected  shift  away  from  corn  production  to 
soybeans.  Production  of  industrial  and  agricultural  chemicals  in 
the  area  is  projected  to  increase  at  a  slightly  faster  rate  than 
consumption . 

Gross  waterborne  shipments  of  chemicals  are  projected  to  in¬ 
crease  from  LI. 4  million  tons  in  1976  to  22.4  million  tons  in  2000 
and  to  49.2  million  tons  in  2040. 

Ores  and  Minerals.  Consumption  of  ores  and  minerals  is 
projected  to  increase  at  an  average  annual  rate  of  4.4  percent  from 
1976  to  2000  and  at  a  rate  of  2.2  percent  from  2000  to  2040.  Most 
of  the  growth  will  result  from  increased  demand  for  alumina  due  to 
a  shift  toward  lighter  materials  in  automobiles,  increased  use  of 
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aluminum  in  housing  and  construction,  and  aluminum’s  relative  cost 
advantage.  Projections  of  consumption  growth  for  other  ores  and 
minerals  are  somewhat  lower. 

The  only  major  commodity  in  this  group  both  produced  and 
shipped  in  the  ORB  is  zinc,  the  production  of  zinc  is  expected  to 
grow  3.3  percent  annually  from  1976  to  2000  and  2.6  percent  an¬ 
nually  from  2000  to  2040.  This  is  the  same  rate  projected  for 
national  zinc  production.  Total  inbound  waterborne  shipments  of 
all  ores  and  minerals  are  projected  to  rise  to  10.5  million  tons  in 
2000  and  to  25.1  million  tons  in  2040.  Outbound  and  local  ship¬ 
ments  will  remain  only  a  small  part  of  total  waterborne  shipments. 

Iron  Ore,  Steel,  and  Iron.  The  Ohio  River  Basin  contains 
several  of  the  major  steel  producing  districts  in  the  United 
States,  accounting  for  approximately  30  percent  of  national  steel 
production  in  1976.  The  primary  producing  areas  in  the  ORB  are 
Pittsburgh,  Youngstown,  Cincinnati,  and  Huntington.  The  process 
used  predominantly  in  these  areas  is  the  basic  oxygen  furnace,  but 
a  large  number  of  older  and  less  efficient  open-hearth  furnaces 
remain  in  operation.  It  is  expected  that  steel  plants  operating  in 
the  ORB  will  be  maintained  and  upgraded. 

Gross  waterborne  shipments  of  iron  ore,  steel,  and  iron  in  the 
ORS  are  expected  to  increase  at  an  average  annual  rate  of  2.6 
percent  between  1976  and  2000  and  1.7  percent  from  2000  to  2040. 

Food  and  Feed  Products.  A  steady  increase  in  total  food  and 
feed  products  production  is  expected.  This  will  narrow  the  gap 
that  exists  between  consumption  and  production.  Waterborne  food 
and  feed  products  are  expected  to  remain  a  very  small  portion  of 
total  ORS  traffic. 

Wood  and  Paper  Products .  The  consumption  of  wood  and  paper 
products  in  the  ORB  is  projected  to  grow  rapidly  --  at  an  average 
annual  rate  of  4  percent  through  1990.  Production  also  will  in¬ 
crease  quickly,  although  at  a  slower  rate  than  consumption. 

Gross  waterborne  shipments  of  these  commodities  are  projected 
to  increase  from  564  thousand  tons  in  1976  to  1.4  million  tons  in 
2040.  Local  shipments  will  continue  to  dominate,  although  the  most 
rapid  growth,  initially,  will  be  in  outbound  movements. 

Petroleum  Products,  Nec .  Both  consumption  and  production  are 
projected  to  increase  in  the  near  term.  However,  they  are  projec¬ 
ted  to  decline  in  the  long  run  because  of  the  shortage  of  crude 


i 


-14- 


oil.  For  the  entire  period  1976  to  2040,  a  slight  increase  is 
projected.  Production  is  expected  to  rise  from  1.0  million  tons  in 
1976  to  2.1  million  tons  in  2000  and  then  fall  to  0.9  million  tons 
in  2040.  Gross  waterborne  traffic  is  projected  to  increase  from 
2.8  million  tons  in  1976  to  6.0  million  tons  in  2000.  In  the 
following  decades,  because  of  the  effects  of  declining  crude  oil 
supplies,  gross  waterborne  traffic  is  projected  to  decrease  to  3.5 
million  tons  by  2040. 

Rubber,  Plastic,  and  Nonmetallic  Mineral  Products,  Nec .  Both 
consumption  and  production  of  cement  and  lime  (the  major  waterborne 
commodities  of  this  group)  are  projected  to  increase  in  the  next 
decades.  Consumption  is  expected  to  rise  at  an  average  annual  rate 
of  4.1  percent  through  2000  and  then  at  0.9  percent  annually. 
Production  is  expected  to  increase  at  slightly  lower  rates. 

Trucks  will  continue  to  move  the  largest  portion  of  shipments. 
However,  gross  waterborne  shipments  are  projected  to  increase  4.9 
percent  per  year  from  1976  to  2000  and  at  1.1  percent  from  2000  to 
2040,  reaching  7.0  million  tons  in  2040. 

Nonferrous  Metals  and  Alloys,  Nec.  Consumption  of  nonferrous 
metals  and  alloys  is  expected  to  grow  at  average  rates  of  3.8 
percent  per  year  from  1976  to  2000  and  2.0  percent  between  2000  and 
2040.  This  growth  is  in  line  with  projected  U.S.  consumption 
levels . 

Production  is  expected  to  increase  from  2.8  million  tons  in 
1976  to  25.2  million  tons  in  2040.  Production  of  aluminum,  the 
major  commodity  in  the  group,  is  expected  to  continue  its  rapid 
growth. 

Gross  waterborne  traffic  is  expected  to  increase  from  0.2 
million  tons  in  1976  to  1.6  million  tons  in  2040.  Inbound  water¬ 
borne  shipments  are  expected  to  constitute  the  major  component  of 
gross  shipments. 

Manufactured  Products,  Nec.  Waterborne  shipments  of  this 
group  were  small  throughout  the  historical  study  period  and  ac¬ 
counted  for  only  0.2  percent  of  total  0RS  waterborne  traffic  in 
1976.  Waterborne  traffic  of  manufactured  products  will  remain  a 
small  portion  of  total  0RS  shipments,  totaling  only  2.2  million 
tons  in  2040,  which  will  equal  only  0.5  percent  of  all  0RS  traffic. 
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Other,  Nec.  This  group  consists  of  a  large  number  of  com¬ 
modities  which  are  generally  insignificant  in  terms  of  their  water¬ 
borne  movements.  These  commodities  have  few  common  consumption, 
production,  or  transportation  characteristics. 

The  gross  waterborne  movements  of  others,  nec.,  are  projected 
to  increase  from  4.3  million  tons  in  1976  to  5.1  million  tons  in 
2040.  Most  of  this  increase  is  attributable  to  the  inbound  ship¬ 
ments  of  miscellaneous  petroleum  products. 


